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CH
\PTER I. 
THF RESIST
L\NT VINE QUESTION IN GENERAL. 
The Inost i1l1portant characteristic and the 1110st consequential 
in its effect in different \vays, \vhich all species of the grape vine' 
have in comn10n, is their extren1e and peculiar sensitiveness to 
temperature conùitions of the soil and the atmosphere and gen- 
erally 111uch l110re the 'sensitiveness to such c.onditions of the fanner 
than of the latter. The scope of this sensitiveness of either the 
root or top varies very Inuch \"ith the different species, varieties 
and hybrids..; in. fact thecre are no t\yO of these \yhich. are exactly 
alike in this respect, but it is ahvays \vithin well-defined boundaries. 
In comparing this sensitiveness of the root \yith that of its top 
of different vines, \ye find a n1ultiplicity of con1binations, \\ hich 
are most remarkable and if it \yere possible, that they could be 
,veIl understood in every case, ,,"ould remove obstacles, which at 
the present tin1e, appear almost unsunnountable. 
:Ñly attention \"as first called to this some yea.rs ago., \"hen I 
compared the behavior of certain varieties, planted on 'Soils, pre- 
senting different teInperature condiJ-ions during spring and \\"ith 
a surrounding atmosphere, \v þich l also sho\ved a difference in 
this respect. In one locali
i_>yhicb>":t shall call A, the soil is 
gravelly and son1ewhat loos'e, - a
1d in 4tht: othe.r locality, ,vhÍch I 
shall call B, the soil is a clay-loam, capable of holding a great 
amount of \vater in suspetisioq 
 during" spring. But while at B, 
the ten1perature. of the. overlyi
ig"rB,tn10sphere i
 uniform and gen- 
erally \"arm dunng spnng, A IS 1(no\vn as havIng cold and frosty 
nights at that tin1e,- although during the middle of the day the 
temperature of the t\VO respective atmospheres is about the same. 
A has a soil \\'hich \vanns up readily during spring, but an atn10s- 
phere ,yhich is exceedingly cold at times. B has an atmosphere 
\yhich is uniformly n1ild. Of the leading table grape varieties 
the Tokay starts gro\vth first at A and last at B. The Cornichon 
starts gro\vth first at B and last at A. The Lenoir 
starts gro\vth exceedingly early during spring at A and nlakes 
almost all its seasonal gro,,,th within about a 1110nth after starting. 
At B it starts gro\vth later, but still slightly ahead of the Cornichon 
and then grows steadily all sumn1er. This should prove con- 
clusively that the scope of sensitiveness of root or top of the 
Lenoir, Tokay and Cornichon is not the saI11e. In a similar 
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TIlannet eyer)" species. variety and hybrid possesses d scope of 
-sensitiyeness of root and top to conditions of tenlperature, con- 
sidered either separately or conjuncti\"ely, \yhich is differen
 fronl 
that of any other species. variety or hybrid. 


H
-\BIT OF GR()\YTH. 


The peculiar sen
iti\-ene5s of the grape \-ine to teillperature 

onllitions \yould not deserye the anlount of consideration. that 
it does. if it did not exert its influence in other directions. \yhich 
t1lakes it of the g.:eatest con
equence in regard to size. \Oigor, 
hardine
=, and other qualities of\ the grape \"ineo Its nlost inl- 
portant influence it probably has on the gro\\-th habit of a vine. 
,yhich seenlS to be principally goyerned by it. 
-\ vine \yhich is 
.affected by a certain degree of coldness 
lore than' another one. 
pro\'ided other things. as fornl of root systenl. size of roots and 
llature of soil. are the sanIe, can not start gro\\"th during spring a
 
soon as the latter. but 111ay beconle hardier in enduring drouth 
and heat or less hardy. if its gro"-th habiL.incapacitates it in taking 
ful1 achoantage of the In'öst favorable n10isture conditions of the 
soil. It 11lay becol11e hardier in countries \\"ith long and dry 
sunl111ers for the reason that its vital energy i: not so quickly 
exhausted. .--\ vine ah\"a
s suffers nIo
t fronl adverse conditions. 
if these affect it after it has ce:\sed its seasonal activity. 
In regard to the gro\yth habit of different vines, I have 
divided the nati\"e Al11erican species into t\yo classes. free and 
sluggish gro\\-ers. The difference bet\yeen the two is in their 
different scope of sensiti\"eness to ten1perature conditions of soil 
.and atl110sphere and l11uch 1110re in that of their roots than of 
their tops. or in other \yords. \\"hile there is little difference bet\,-een 
the tops of free and siuggish gro\\"ers in this respect. the latter 
l1ave a root \yhich is nIOTe easily affected and retarded by a lo\v 
tenlperature than their tops. But possibly it is the other \,"ay. 
Sluggish gro\yers l11ay ha\Oe about the sanIe degree of sensiti\-ene

 
in root and top. On account of the soil being colder \\"here the 
roots are than right near the surface either 1"\
lo\Y or above. the 
roots can not be as acti\Oe as the top
. Free gro\yers possibly 
have a root \yhich is ll1ttch less affected by the sanle 10\Y tenlpera- 
ture than their tops. But the result \\'ould be the sanle. .--\t 
least the root of sluggish gro\\"CI.s is much nlore easily retarded by 
.certain tenlperature conditions in the soil. than their top is by 
those in the atl11osphere. as both generally occur at the sanle tilHe. 
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This seen1S to be correct in regard to species and hybrids de- 
veloped by nature in the southern States of the East, but does not 
hold good with all vines of a sluggish gro\vth, 'selected by French 
experimenters, as the Berlandieri hybrids. N either would such 
vil1e
 be hardy enough that they could occur \\yild in regions 'v here 
Riparia, Rupestris and Ber1andieri exist or even in intermediate 
regionso The great difference bet\yeen root and top of sluggisb 
gro\yers as explained, is undoubtedly the reason \yhy they do not 
gro\" fron1 cuttings. The facility or difficulty 
vith \\yhich a vine 
g1ro\vs fron1 cuttings, indicates therefore the ,extent of the differ- 
ence bet\yeen its root and top in regard to sensitiyeness to ten1- 
perature coi1ditions. . , þ 
. I t is p
obably not entirely accurate to use the t \yo tern1S free 
.and sluggish" gro\Yers, as the latter in their 
1'ative honle have about 
the saine gro\\;th habit as free glro\\"ers' have in the northern States. 

t1t in using thesé t"yo terms: the effect, ,,-hich is the n10st in1- 

ortant in this connèction, is pointed out nlor:-e than the cause. 
The greater sensitiveness to coldness in the soil of the root of a 
sluggisli gro\\rer in cOlnpårison ,vitl
 \"ith that of its top, serves 
as a check to prevent it fronl exhausting its vit
lity in a region 
,vhich n1t1'st be extremely favo,'able for a rank and vigorous 
gr
)\vth of the grape yine anc]" so to save t( f
.oíl
. becoming a prey 
to parasitic 'organisms. On the other hand the free-g1;.O\ving 
Riparias and pure Rupestris', not easi1y affected by certain 10"" 
tenlperatt1re conditions' in the soil, aire enabled through this to 
thrive in the Inòre northern States, ,yhere cold springs and short 
SltlnmerS prevail. Rup_estris really occllrs further south, but 'it 
is enabled to 'succeed there, I believe, n10re on account of its' 
drouth-resistaht leaf and other qualities, . \vhicÌl disappèar after 
gra"ftipg, ' ." - A '>> 
. 1n n10st Viniferas an'd' the- Califo
ni<;a \\'e have a gro\\th h?bit, 
quite distinct fron1 that of Riparia and Rtipestris and also Candi- 
cans and other sluggish gro\\"ers, in that tþ'ey .?tart gro\vth rather 
late during spring and then gro,v vèry vigorously. The reason for 
this is very likely, thát at that tin1e tei11p
ratitre conditions becomoe 
extremely favorable for root and top sifull1taneously. Gro\\-th 
habit is the most variable characteristic' of. 
he grape vine, but 
the least variation in this respect may' be productive of the greatest 
hardiness or the greatest \yeakness. 
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FFFEcrr OF GRO\\'TH HABIT OX FOR:\I OF ROOT 
SYSTEl\I. 
The ability of a vine to make USe of moisture in the soil is 
governed by the scope of its sensitiveness to coldness and \varmth. 
A vine can take advantage of favorable n10isture conditions only, 
if the soil at the same tin1e has the proper degree of temperature, 
as prescribed by its scope of sensitivesess. By this \ve n1ust realize 
,yhat an influence the latter has on the direction the roots take 
especially \vith vines having a variable root systen1. But it also 
inrluences vines in this respect to some extent, \yhich have a fixed 
deep or shallo\v root systen1. .i\ Champini anù considering only 
the scope of sensitiveness of its root, also the Lenoir \yould fail 
in a cold soil, ,,-here a Rupestris St. George \vith its freer root 
\yould succeed. But the l..,enoir has an ad\-antage oyer the other 
t\VO hybrids on such a soil in having a more variable and Inore 
expansive root system and also a peculiar con1bination \vhich it 
appears can not be reproduced again in grafting on it. The 
first-nan1ed t\VO ll1ight also fail in a coarse gravelly soil even if 
this is \yarnl, because their root action is too sluggish to absorb 
the quickly disappearing and settling 11loisture as ,,-ell as a 
Rupestris St. George. Its peculiar scope of sensitiveness to teln- 
perature conditions causes the Lenoir to Blake hoth deep and 
horizontal nlain roots on the colder soils and on \yann gravelly 
ones n10stly horizontal nlain roots and deep laterals, ahl1o
t the 
opposite to \yhat \Tiniferas have on such soils. The fonn of root 
systenl of the latter for these t\VO different kinds of soils, horizontal 
n1ain roots for cold soils and deeper main roots for gravelly ones, 
is productive of the largest gro\vth. but is not the hardIest. The 
ungrafted Lenoir has a better root system in this respect for clays 
and the Rupestris 51. George for gravelly soils, In order that a 
vine ,yith onlv ,"ertical l11ain roots should succeed \yell on a clay, 
- . "' 
it 111USt be an exceedingly free gro\yer, 
\1though the laterals 
develop sonle\yhat nlore, - thpy neyer spread very far. Even the 
Rupestris 51. George's - root gro\vth is not free enough to go 
dO\Yll deeply' in a stiff clay and not because it
 roots could not 
force their ,yay do\yn early in the spring ,yhile the ground is 
softened by spring l11oisture. Of course later in the season it 
,,'ottld require quite a stiff and active root to penetrate through 
clay. \yhile thb is beco111ing drier. 
'\r oung l
enoir viÚes", if standing on a cla
, should be exceed- 
ingly \\ ell cultiyated in order to bring as l11any roots up to the 
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surface as possible. This vvill give them a sOlne,vhat freer gro\vth 
after grafting, they ,,,ill make deep roots anyhow on such a soil 
on account of the later gro\vth of the vines. With Lenoir and 
all hybrids closely related to species \vhich do not gro\v well from 
cuttings, short cuttings for propagation are the best for all close 
or cOInpact soils. This is not only for reasons follo\ving fro.In the 
above, but also for the reason, that a cold \vet soil, packing tightly 
around the stem of such vines, puts this in an unhealthy con- 
dition. This seems to be the cause also of the dry rot \vhich ,ve 
see sometimes on rooted Lenoir. 


AD.A.PT'ATION 
The gro".th habit, form of root system and size of roots arc 
principally the ruling factors in the vine's aclaption, and fron1 ,,,hat 
has been said it may easily be deduced that the first named is the 
most important in this respect, as it influences the other two. very 
much. The only difference for in?tance between a Berlandieri 
and a Cinerea, I think, is in their slightly different gro,vth habits. 
But \\Thile one occurs on high ridges, the other flourishes only on 
the lo\v and \vet soils. N
vertheless, I don't think, :that the 
different adaptation to soil and climate of these tVtTO species, as 
adaption is generally understood, alone is responsible for their 
occurrence under conditions so remote. I believe. I shall be 
able to prove in the next chapter that another agency has sotne- 
thing to do \vith this. 
\Vith adaptation ,ve generally n1ean the ability of 
the yine to confof1n to the requirell1ellts of soil and 
climate. But in its \vider sense it would mean also immunity 
fron1 parasitic organisn1s, especially if these can not be success- 
fully combated by any other means. Ho\v Îtllportant adaptation 
is, ,ye can see by aln10st all plants occurring \vild. As climatic 
and soil conditions change sonletimes ,vithin sInall areas, so dif- 
ferent 'species and still more different varieties appear. Conditions 
of soil and climate are n1uch more severe for plants occurring \\-ild 
than for cultivated ones, ,vhich naturally makes the former hardier, 
as nature selects the hardiest, but man selects for his o,vn special 
benefit and successfully overcomes the lack of hardiness in culti- 
vated plants a good many times by other means, as substituting 
hardy roots in place of their own. 
Viniferas, at least a good many varieties, probably have the 
best adaptation for Çalifofnia in regard to vigorous growth. But 
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,,'hile 'some of them require a \varm gravelly soil to be satisfactory, 
others do very \vell on the colder soils. All vines having a more 
sluggish gro\vth than Viniferas require a \\yarmer, moister and 
richer soil in California. If a vine's gro\vth is exceedingly slug-. 
gish, it does not 'succeed at all, because it can not avail itself of 
favorable moisture conditions during spring, the soil being too 
cold. All vines \vith a freer gro\yth than \Tiniferas require a 
cooler and moister soil and a shorter gro\\ ing season. This is 
said \yithout consideration of forn1 of root systenl; a difference in 
this respect might make quite a difference in adaptation. A deep- 
rooting, free gro\yer \vould have a much better sho\v even in a 
hot country than a shallo\\"-rooting one, because in their lo".er 
strata soils are cooler and generally moister. This is probably the 
reason \vhy the Rupestris St. George does so \yell in California. 
because in a proper soil all its roots are do\yn deeply. The Ru.. 
pestris St. George. Lenoir and Chanlpinis are exceedingly \yell 
adapted to soils in California on account of their free spring 
gro\vth, long seasonal activity and deep roots. The last named 
have less general adaptation than the first t\\"o on account of their 
too sluggish root gro\\"th and fixed fOrtn of deep root systeI11. being 
adapted only to special soils. as exceedingly Inoist and \\ arm 
grayelly loams. . 
.A.s in California all the moisture is retained in the soil by 
cultivation during spring, that possibly can be held. as a case 
of necessity, our soils are apt to be cold during the beginning of 
the gro\\ ing seaS011. especially the close and c0111pact Ol1e
. Every 
interspace of these is filled up \vith nloisture and the \\"ann air 
can not penetrate do\yn readily. If soils have beconle some\"hat 
dry and are then thoroughly soaked up by a \yarn1 rain. \ye have 
the greatest incenth-e to a vigorous and rapid plant-gro\yth. Such 
conditions occur in the southeastern States. 
In setting out \ ines on close and cOll1pact soils. these should 
be \vorked oyer deeply in order to Inake the interspaces larger, 
so \yarnI air can pass do\yn readily and the roots penetrate them 
\yithout difficulty. \\There such \yorking over is not possible, 
exceedingly deep holes should be made and a shovel full-of stable 
manure mixed \yith earth put in their bottoms. if soils are either 
clayey or gravelly and poor. If these are naturally rich, n10ist 
and mello\\", additional n1anure might hurt some vines like Ru- 
pestris St. George and should be left out, but it \vill not easily 
hurt a Lenoir or Champini even on the richer soil's. 
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GRAFTING. 
As has been stated above, every variety and every hybrid has 
its 01vn peculiar gro\vth habit or peculiar combination of root and 
top gro\\Tth habits. The lines of demarkation in this respect in 
regard to varieties belonging to different species or in regard to 
different hybrids are generally distinctly dra\vn, but in regard to 
yarieties belonging to the san1e speéies are sOlnetÏ1ues extremely 
fine and can not be observed by the casual observer, but never- 
theless are of the greatest importance. This sometimes becomes 
exceedingly pronounced in grafted vines, froIl1 \vhich \ve may 
easily get an idea as to \vhat it Ineans in regard to adaptation and 
hardiness by giving a vine a different root or a root a different 
top. Grafting in itself should not n1ake any difference, but it 
nlakes a difference because \ye get a different con1bination of root 
and top. By substitutillg a different root, the vine obtained has 
therefore neither the adaptation of the root ,vith its o\vn top, nor 
of the top ,yith its 6""11 root, but an entirely ne\\" adaptation. 
\\Thile roots can be selected '\vhich better a vine's adaptation 
to a particular sailor clil11ate, ,,-e have a good many 
. exal11ples in ,,-hich the reverse is the case. In some 
instances Viniferas grafted on other Viniferas have become 
hardier against the Anaheim disease, in others they have suc- 
cun1bed n10re quickly. In grafting a variety on a variety of the 
san1e species the difficulty is generally not so great. The effect 
is n1uch greater. either to the better or to the ,,"orse. if a variety 
belonging to one 'Species is grafted on a 'Tariety belonging 
to another species. In grafting a Vinifera on a more 
sluggish gro,yer in California there is more or less loss of vigor and 
productiveness. By doing the opposite. provided the ne\y vine has 
a fairly good adaptation to soil and climate and there is also a 
good affinity and proper congeniality in regard to hal
it of gro\vth, 
greater vigor and productiveness is the result. But considering 
that \Tiniferas have a good adaptat\on for California in regard to 
size and vigor. either by forcing their gro\yth in giving 'the vine 
a 1110re free-gro\\-ing root (Riparia or Rupestris) or by retarding 
their gro\yth \yith a n10re sluggish root (Lenoir and Chan1píi1i), 
the result can not be ahyays satisfactory. .l\s has been explained, 
the gro\\.\th habit of a vine is a nl,ost ilnportant factor. If it is 
too free. the vine ,vill exhaust its vitality. before the end of the' 
St1n1n1er is reached and suffer a check in its energy; if it is too 
sluggish, it can not avail itself of the favorable 11l0isture conditions 
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during spring. .I.-\t the same time practical experience has proved. 
that as a rule the difference bet\veen gro\\"th habit of graft and 
gro\vth habit of root, should not be too great, lest there is lack 
of harmony or congeniality bet\yeen root and graft. _\ Viniiera 
grafted on an exceedingly sluggish gro\ver does not succeed at 
all in California and if grafted on an e
ceedingly free gro\yer i1: 
becomes less vigorous and productive. 
_r\s the different Vinifera varieties yary some\\"hat in regard 
to gro\vth habit, a slightly forcing root for some ,vould be bene- 
ficial, \vhile ,vith others a slightly retarding root \vould have a 
good effect, depending on conditions of soil and climate of a 
locality. The above remarks haye been made \yithout reference 
to form of root systeln and size of roots. .A. difference in this 
respect \yould also make a difference \yith grafted yines. 
\\
hy it is that the Lenoir "ith it.5 O\Y11 top on nl0
t s,oils 
appears to be an exceedingly free gro\yer. \\.hile after being grafted 
to \Tinifera, it retards the latter's gro\\ tho ,vould he difficult to 
explain and Inore difficult to understand. But, I believe, an 
understanding of it \yould be helped, by comparing it to tones in 
nlusic. \\ hile some of these quite a distance apart on the scale
 
:,ound \yell together. others Butch clo
er to one another, make a 
discord. _\lthough there is quite a difference in regard to sen- 
sitiveness to temperature conditions bet,yeen the root and top of 
a Lenoir, their congeniality is' perfect. .A. sÏ111ilar relationship of 
root exists probably ,vith some Viniferas. only le
s pronounced. 
To embrace all the different cpnditions of relationship bet,yeen 
stock and graft in the \yord affinity, is extrelnely inadequate and 
inaccurate. For instance a Berlandieri, grafted on a Vinifera 
gro\ys vigorously, but reverse it and it is a failure. The affinity 
in grafting certainly is the same in both cases, but \vhile a Vinifera 
root has a good congeniality in gro,yth habit to a Berlandieri top, 
yice versa congeniality is entirely lacking. 
It is \yell kno\yn from El1f,opean viticultural practice, that 
the quality of the grape is -l11uch influenced by 
ondition
 of soil 
and climate. The Riesling produces its Blost valuable product 
along the Rhine, it is \\
orthless in Spain or Italy. The Grenache 
and 1Iataro have ,.alue only in southern France or northern 
Spain. Grafting a Vinifera on a more free-gr.o,ving root is the 
same as transplanting the vine on its o\vn root into a \varmer 
climate or soil. Grafting on a retarding root is the same as trans- 
planting the vine on its o,vn root into a cooler climate or s.oil. 
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\Yhile in sonle cases the quality of the fruit is improved through 
grafting, in others it becomes inferior. This is said \vithout re- 
gard to fOf1n of ropt system. A difference in this respect \vould 
make.,the effect either more or less pronounced. In grafting, the 
character of the vine is changed and in consequence also the 
character of the fruit. 
It is generally considered that the root system of vines and 
trees is C0111n1ensurate of the size of their tops. This und,oubtedly 
holds good \vith 1110St ungrafted trees and vines, but not always 
is correct \vith grafted ones. In grafting on a mOre freely gro\ving 
root. the size of the root systen1 may be n1uch less in dinlensions 
than the top gro\vth, but such a diminutive free root is perfectly 
able to supply the larger top \vith nourislunent. as long as nlois- 
ture is \yithin reach. But this \"ill heC0111e exhausted fronl such 
a stnall space tnuch sooner than fron1 the large space covered by 
a vine \vith a rl10re expansive root systetn. Such a condition 
exists \yith vines grafted on Rupestris St. George standing on 
stiff clays. 


RESISTANCE TO I'HE PHYLLOXERA. 


In regard to resistance t.o the Phylloxera it n1t1st be renlen1- 
bered. that the yine's ability to oyerCOn1e the effect of the v\Tork 
of the insect, does not depend only on its innate resistance, but 
is ll1uch influenced also by adaptation and hardiness to other 
diseases and \yith grafted yines also by affinity and congeniality. 
Aestivalis. Candicans and Labrusca \vith a sOIne\vhat lo\v resist- 
ance thrive \vell in their respective localities. Their resistance is 
entirely sufficient ,or nature \vould haye developed a higher one. if 
it ,,"as necessary. In fact Mr. T. V. 
Iunson, of Denison, Texas,' 
considers the Candicans the hardiest ..{\tnerican vine capable of 
enduring the greatest drouth and heat. If this ""as unconditionally 
correct. \vhy does it not occur also in Georgia or Florida, where 
clÎJnatic conditions for a large and vigorous gro\vth of the grape 
vine are certainly 111uch tnore fayorahle than in Texas. 
Birds carry grape seeds in all directions. On the other hand 
Cordifolia and Rotundifolia \vith the highest resistance possible, 
certainly 111ust need this, or nature \,"ould not haye developed it, 
as it does not develop any qualities \vhich are unnecessary for the 
maintenance and survival of its products. 



-]1- 


CHAPTER II. 
THE C
-\LIFORXI
\ \TIXE OR AX
\HEI
I DISE..-\SE. 


I t is generaIJy adlnitted that the disease is caused by a minute 
Ii\ ing parasitic organisln and is therefore contagious. But as long 
as the organisln is not found. an exact idea in regard to Its nature 
and Inanner of attack on the grape yine can not be forn1ed. It is 
only fronl its visible effect on the vine, the ensuing consequences 
and other signs and syn1ptoms. that \ye can dra\\" our conclusions. 
1\Iy ob?er\-ations during the last fe\y years ha,-e led n1e to be 
convinced that t\'"O kinds of infections 111ay occur, through the 
root and through parts of the foliage. and that the disease rnay 
appear in fi \'e different fonns or Inanners in \yhich it affects the 
\ïne, 
Fon1l 1. the latent or incipient forn1. I an1 not entirely con- 
vinced that it is proper and accurate to call this fonn latent. It 
Inay be sinlply the first Ïtnperceptible attack on the root of the 
\-ine by the di
ease. ha\"ing so little consequence. that the vine 
does not sho\y any of its effect. But I anl c.on\"inced that in 
SOlne cases \Tiniferas on their o\\"n roots in the Santa Cruz 
Ioun- 
tains. ha\-ing obtained fun size before the disease genns entered the 
tissue of their \yood and on fa\-orable soil. Inay haye this fornl 
for ten years and sho\\' perfect health and thriftiness. 
Forn1 II. 
--\.s soon as the vine is exposed to ach'erse con 
ditions of one kind or another. \\.e
kening its vitality. Fortn I de- 
yelopes nlore or less rapidly into the lnore acute Fortn II. This 
fonn in its beginning cause
 the \"ine sonletitne
 to bear a hea\"ier 
crop as the first synlpton1 of dÏ1ninishing vigor. The heavier crop 
in turn \yeakens the yine and fa\"ors the further de\"elopment of 
the disease. Fortn II generally sho\ys itself in an unthrifty gro\\,th 
of the vine. the latter setting a hea\'ier crop than it can de\'elop 
properly. the grapes apparently Inature. but are 10\\" in sugar 
The \-ines sOI11etimes fail to nlake gro\yth fr,oln son1e spurs or 
only short gro""th. SOlne \yhich seell1ingly ha\"e nlade healthy 
gro\yth. occasionally die all at once during the latter part of the 
sunlnler or the follo\ying spring. 
It appears that in this fOrIn the disease gern1s do not enter 
the top of the 'vine. the latter probably dies froB1 \yant of nourish- 
n1ent. \\"ithout sho\\"ing any of the characteristic spots on the leaves 
or sho\ying only very indistinct ones late in the season. Young 
vines ,\"hich had the disease as Form I froln the tin1e they ,,'ere 
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planted, generally succulnb ,,'ith Forn1 II, if not perfectly hardy. 
Some Viniferas develop this 
orm more rapidly on the moister 
soils, \yhich favor a rank gro\vth (Tokay), others on the poorer 
and drier soils, on \vhich the gro\vth becomes impoverished. 
Form III. In this form the disease enters the top of the 
vine from the root, vd1ich almost ahvays seems to occur \vhile 
the gro\yth of the vine is rapid and exposed to great heat and a 
dry atn10sphere anù transpiration through the foliage therefore 
excessive. Vines \vhich are not exceedingly vig.?rous, may also 
sho\y this fonn, but such vines ahyays attained their fuII size before 
the cltsease entered the tissue of their \yoocl, \vhich enabled theln 
to go through Form II \vithout being killed. In grafting Lenoir, 
Cordifolia, Candicans and others, \vhich have been considered re- 
sistant'S unconditionally, ,on Riparia, having the disease as Fortn I, 
and irrigating -heavily, so vines n1ake rapid gro\vth, \yhile the heat 
is great, the grafts \vill readily develop Fpnn III of the disease. 
Sin1Ïlar cases can be seen also in the field sOlnetÏ1nes; vines having 
sho\vn great vigor, rapidly develop Fornl III frot11 FOrIl1 I. The 
characteristic sYlnptonls of Fornl III, have so often been described 
as the only SYI11ptonls of the disease, as inln1ature \yood on the 
canes, especially the tips, short gro".th, failure of fruit to n1ature 
and spots on the leaves, that it is not necessary to d,yell on this 
point. Rupestris St. George vines favor an acute development of 
the disease m,ore on the richer or n10ister soils and Lenoir and 
Chan1pini vines more on the poorer or drier. The above three 
fornls are sin1ply different stages in the developnlent of the disease 
and lines of delnarkation are not ah,'ays plain, \\Thenever the disease 
11lakes its presence kno\,'n as Forn1 III, \ve Inay be sure, that 
nlost of the vines in the vineyard, ho\vever thrifty they n1ay be, 
have the disease as Fortn 1. and a good nlany as 
F ornl II. ...\s I have reconlnlended topping vines as a pre- 
ventive of the disease, I Inust say at the present tÌ1ne, 
that, ,,,hile it seems to prevent Fornl III sOl1le,vhat. it apparently 
increases the chances of the disease as Fonn II. But if practiced 
lightly in checking the gro\vth of running canes by pinching. I 
believe it has a good effect. 
I have never seen an Al11erican vine on its o\vn root in this 
locality sho\v Fortn III of the disease, but at its \vorst only the 
beginning of For111 II, \vhich 111anifests itself \vith these vines in a 
slight unthriftiness and by no other sig'ns. \Vhenever a vine 
sho\vs ,u11thriftiness, \ve,must conclude, that this disease, if not the 
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main cause, is at least an au
iliary cause, because as soon as the 
vine is affected by adverse conditions, the disease also becomes 
more active. But an American vine, ungrafted, (Rupestris St. 
George, Lenoir, Champini and a fe\v others) \vill recover from 
Form II, if pl
ced under more favorable conditions. A Vinifera- 
grafted, hardy American vine may also recoyer after the top has 
died, eyen if the latter should sho,v Form III. I have a fe,v 
Rupestris St. George vines on the- place as e
amples of this latter 
possibility, \\"hich are exceedingly vigorous and healthy at the 
present tÏtne. The extremely heavy bearing of a vine, induced 
by too long pruning and exceptionally long dry sunUl1ers are 
probably the 1110St fruitful causes for the development of the 
disease into an acute stage. 
There are hyo other fOrtl1S of the disease, in both of ,yhich 
infection seen1S to take place through parts of the vine above 
ground, the bloom and sonle other portion of the foliage. These 
t\yO fornls do not occur Iuuch and apparently affect only vines, 
,,-hich ha\
e become considerably \yeakened by the root Form II. 
They seeln to occur nlostly in such places, \,"here on account of 
the nature of the clinlatic conditions or the nature of the grafting 
stock the stage of the disease as Form II is much prolonged. 
:\ly observations regarding the Anaheinl disease haye been 
ll1ade in the Santa Cruz :\Iountains and if they should not corre- 
spond \yith the behayior of the \
ines. attacked by it in other places. 
allo\yance nlt1st be n1ade on account of the probable difference 
in the cliu1atic conditions. 


THE :\X_\HEI
I DISE..\SE 
\ 
ATI\TE OF THE E_\STERK 
ST A TES. 


It appears to n1e that the organisn1. causing the California 
yine or .L\nahein1 disease, must be a native of the eastern States, 
but existing 1110Stly as Form I, and the disease occurring occasion- 
ally a
 Forlll II and causing the death of yines. .\1though the 
evidence, \yhich I can bring in support of this clainl, is all cir- 
cun1stantial. I consider it exceedingly strong and after giying t\'"O 
reasons, \yhich have led n1e to think so, shall proceed fron1 the 
supposition that it is correct. 
In the first place the m-anner in \vhich American vines as 
,yell as \Tiniferas die in the eastern States, renlinds one very much 
of the death of vines by Form II of the .A.naheim disease in Cali- 
fornia. 
Ir. T. \1. :
dunson, to \vhom I am much indebted for in- 
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forn1ation concerning the behavior of native vines in the eastern 
States, infonns 111e that Riparia, Rupestris and Solonis, grafted 
and u11graftec1, 011 upland sandy s,oils in eastern T eÀas are 
short-li\"ed. T'hey generally succtl111b after a season of a severe 
drouth by \yhat has been called root-rot by sonle. \Vhy 'should 
this be so? Our California experience. before \ve had this disease, 
has taught us that these vines on such soils and under drouth 
conditions much more severe than any occurring in the eastern 
States ,,,ere quite thrifty and long-lived, at least ungrafted Inost 
any\\"here. Considering our greater heat during the summer, 
drier atn10sphere and in consequence the Inore rapid transpiration 
through the foliage of vines, this \vould be a singular phenoll1enon. 
On .:\1r. :\Iunson's nursery grounds Riparia Gloire de l\1ontpelier 
and l{upestris St. George are less vigorous than Solonis 7 
Duaniana and other native vines. rrhis also is contrary 
to our experience. \ Vhat a difference for instance IS 
presented by ungrafted Riparia and Rupestric vines 
in the Santa Clara Valley and such vines in the Santa Cruz lVloun- 
tains! \ Vhile in the former they die off sOI11etimes quite suddenly 
after a fe\v years' gro\\Tth. in the latter this seldom occurs and it 
is only the unthrifty gro\vth of a vine here and there \vhich leads 
one to suspect as cause, either direct or indirect, the disease. 
Ho\v n1uch greater should be the difference bet\veen any part of 
California and any of the eastern States \vhere the heat is less 
intense and the atrnosphere less dry, in regard to the visible 'Signs 
of the disease. 
In the second place the distribution of the native ... \tnerican 
species over the eastern States can not be explained by adaptation 
alone. accepting the \\'ord adaptation here in its narrow sense, 
as it is generally understood. Wy should not the free-growing 
Riparia and Rupestris flourish much better in Florida and Georgia 
or adjoining States on sandy or gravelly creek beds than in those 
regions. vd1cre they do occur and \vher
 climatic conditions for a 
vigorous and rapid gro\vth of the grape vine are much less favor- 
able, if it ,,,as not for the fact that conditions for the developmnet 
of the disease are also much more favorable in the forn1er States. 
The distribution of grape seeds througlì birds is unlimited, where- 
ever there is land connection. Riparia and Labrusca are natives 
of 
astern States, where heavy frosts occur. Considering their 
great hardiness to frost and the shallowness of their roots, it is 
not unlikely that this assists then1 in fighting their battle for 
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existence \yith the disease. According to 
Ir. 
I Ul1son the Ber- 
landieri occurs mostly on the upper portions of li111estone ridges, 
but occasionally descends do\\ n into the botton1s of ravines and 
creeks. ,\Thy is it 110t 1110re nUl11erous on the richer ::;oils than on 
the poorer and drier? From our experience, before \ye had this 
disease, \YC kno\y, that n10st any yine \,"ill succeed much better on 
rich or moist soils than on the poorer or drier. \ \Therever a \\-ild 
yine is found n10st, there conditions for its best de\-elopment are 
most favorable. \ "hy does the Berlandieri not inhabit Georgia or 
Florida, ,,'here SU111n1er rains are n1uch nlore frequent and regular 
than in ,,'estern Texas? In the distribution of native vines over 
the eastern States \ve find that almost every region and every 
kind of soil has its o\yn species of grape vine, or if nlore, related 
species. \ \- e certainly have the same phenonlenon also \yith other 
annual and perennial plants. A good Inany species of \\.ild plant:; 
have their o,,-n restricted area. \\"here they succeed \vell. \"hile 
in other places they are unthrifty and short-lived. But ho\v do \Ve 
kno\v, that in such unfa\-orable locations the death ,of such plants 
is not hastened or causecl directly by some n1inute organisn1s, 
\yhich have defied discover) by the closest microscopical in\-esti- 
gations? 


ORIGIX .
XD DE\TELOP
IEXT OF ..r\
IERIC.-\X SPECIES. 
I believe it is clain1ed that all existing grape species have de- 
scended from an original or primordial form different fro111 any 
existing species. But this primordial form undoubtedly has been 
much more like the Viniferas than any of the .A.1nerican species, 
as the former are least hardy to any of the parasitic diseases of 
the grape yine and also least hard) to extremes in climate. Nature 
ahvays developes the hardiest and it is not yery likely that i
 
\vould make a retrograde movement in pr.oducing the Eupopean 
species, at least not in regard to enduring extrelne cold con- 
ditions, as in the northern countries of Europe. ,,-here the \7ini- 
feras can not exist. climatic conditions are not any more severe 
than in the northeastern United States or s.outhern Canada. If 
the original species had possessed any resistance to the 
Phylloxera. some traces \yould be left of this in \7inifera, taken 
into account its manifold types. In regard to resistance to the 
Anaheim disease-this is a matter of adaptation. Considering 
the fixedness of the forms of American species and their peculiar 
distributions for special soils and o\-er restricted areas. a good 
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many forms of the original species must have succumbed and only 
the hardier ones, possessing a perfect adaptation to the soil on 
\vhich they stopd and. its climatic conditions re1l1ained As the 
.-\nahein1 disease organisnl becanle gradually 1110re effective in its 
\vork the different specific forms also perfected themselves and 
became 1110re fixed and more uniform in their varietal types for 
the different soils and climates. 
The Vinifera species during this time, not being subjected to 
such in influence, did not change much; it diù not develop into 
1110re specific forn1s, alth,ough acquiring a good n1any varieties, 
uut \vhich must be ascribed principally to the agency of man. 
The difference bet\yeen Vinifera and the ,A..merican species is 
not as great as one nlight suppose at first thpught. The great 
variety of gro\yth habits and combinations Vinifera presents in Its 
different fonns, although all in a slighter degree than \vith the 
different ...
l11erican species, leads one ahnost to suspect that all of 
the latter have descended fron1 the fonner. In this case \ye \yould 
have to look at different \Tinifera varieties as the incipient fonns 
of .A.tnerican species. (See "Origi,n of Species" by Charles 
Ðar\yin, ) 
Let us see no\\" ,,,hat special changes the grape vine under- 
\"ent in order to cope successfully ".ith the Anahein1 disease and 
the severer clinlatic and special 
oil conditions. I t has been 
nlentioned that the t\VO principal species in the northern States, 
l{iparia and Labrusca, are exceedingly hardy to frost and shallo,,'- 
rooting and that the fonner, occurring nlore in the nÚddle-\yest, 
is extretnely free-gro,ving or is little affected in its gro\vth by 
coldness in the soil. In the 'southern States aln10st all species are 
sluggish gro\vers, 1110re or less, "Thich is indicated by the absence 
of the rooting quality of their cuttings, besides they arc mostly 
deep-rooting. In the R,otundifolia \ye probably have the greatest 
divergence frolll the original type, having lost all affinity in graft- 
ing to other species and being entirely uniform in its varieties. It 
occurs in a region \vhere conditions for a rapid and rank gro\yth 
of the grape vine must be extremely favorable and therefore also 
favorable for the clevelopnlent of the ...\.naheitn disease. But it 
could not inhabit the region or the soil \vhere the \yilcl Rl1p
stris. 
is found nlostly; its too sluggish root-growth ,vQuld incapaciate 
it in the presence of the disease to draw sustenance fronl a coarse, 
gravelly soil, in which the moisture settles do\vn rapidly The 
Rupestris is a species of late developluent; it'S some\vhat less uni- 
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form type proves this. It has probably originated through the 
blending of Riparia with one or more southern species, possibly 
the l\Ionticola and Cordifolia, but taking after the first-named 
entirely in gro\vth habit. By a peculiar combination of the quali- 
ties of its parents it is enabled, although an exceedingly free 
gro\ver. to exist in a hot country. \\T e kno\v from our California 
experience. that such deep and poor gravelly soils \yith perpetual 
moisture in their lo\yer strata, on \vhich it is found \yild, are not 
exceedingly favorable for the Anaheim diseases. 
It must strike us as peculiar that there are no intermediate 
forms in regard to gro\vth habit, excepting possibly son1e scattered 
individual vines here and there, behveell Riparia and Labrusca 
on one side and species occurring in the southern 
tates (sluggish 
gro\\yers) on the other side. \Tinifera has the intermediate forms. 
but these could not occur in interInediate regions on account of 
the Phylloxera, Anaheim and other diseases. The phenomenon 
is easily explainable by the clin1atic conditions of the East. The 
change fron1 the frost belt to the ahnost frostless belt is very 
abrupt. 
,A.ll .A.111erican species, excepting the Californica anù possibly 
the ,A,rizonica have developed by natural selection under the in- 
fluence of the 4
nahein1 disease in their respecti\-e areas and soils. 
They are threfore all,. \vith the one expection. perfectly hardy against 
it in thèir o\\"n locality, but generally not perfectly hardy any\vhere 
else. The Californica very. likely has descended from a species 
highly resistant to the Phylloxera, but as it came to California and 
attained its present character. before the insect found its \yay here 
through the agency of man, most of its resistance has been lost. 
Resistance to the Phylloxera is not an original or generic quality 
\vth the grape vine. If it \vas, all vines \yould have about the 
saIne resistance. A vine can not develop any of it \vithout the 
actual presence of the insect on its roots, but it may be there by 
inheritance. 
The Californica. \yith one ,other possible one, Labrusca, 
cqn1es nearer ha\-ing about the average gro\vth hahit of the \
ini- 
fras. than any other 
\lnerican species. After having been absent 
in l1U111erOttS transitional fOrtns. the original gro\yth habit of the 
grape vine appears again. a
 the Californica developed \yith only 
clilnate and soil exerting their 
nfluence and \\yithout the influence 
of the Anahein1 disease. It is not probable. that it has descended 
directly from the Labrusca. as this species coÚld not overJeap'the 
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barrier of the middle-\vest \vi thout diverging into other forms 
first. The Californica is very likely a direct descendant of Can- 
dicans. Although these two species resemble one another yery 
much in general aspect, \"hat a variation the fonner presents frotH 
the latte.r in gro\\.th habit. \\Thile \yith the Canclicans the difler- 
ence bet\"een root and top in this respect is exceedingly great, 
in the Californica we have almost the same scope of sensitiveness 
of root and top to temperature conditions. 


HARDINESS OR RESISTANCE AGAINST THE ANAHEI
1 
DISEASE. 
There is no innate resi'stance against the Anaheim disease in 
any grape species, as we have it in the resistance to the 
Phylloxera. .L\ perfect adaptation is resistance, an adaptation, 
\vhich produces the healthiest gro\vth, neither a rank gro\vth nor 
an impoverished gro\vth. Through proper manipulation, as de- 
scribed above, the disea'Se can be caused to enter the \vood of a 
Lenoir or Candicans as readily as that of a Vinifera. Lack of 
adaptation is not the prime cause of" the disease, but it causes the 
disease t,o become fatal to the grape vine. In the ungrafted 
Rupestris St. George, Lenoir and Chan1pini we have examples 
of what is needed in California, as far as hardiness to the disease 
is concerned. They are hybrids bet\veen free and sluggish 
gro\\"ers. \\T e need such a combination \vith more or less of the 
essential qualities of each class, in order to enable the vine to 
take advantage of the spring moisture in the soil, \vhile this is 
cold and also to enable it to go unscathed through our long dry 
sumn1ers. The size, vigor and hardiness of a vine are the result 
of energy taken up and assimilated, vvhile conditions are favorable, 
n1inus the set-back it receives during the season through SOlne 
cause or other. If this latter is too great during the SU111mer for 
the vine to \vithstand or to .overcome the follo\\'ing spring. it 
becomes a failure sooner or later. ...--\ vine \vhich makes 'Slo\v 
growth in the beginning, but never receives any check to its pro- 
gress, n1ay s,oon outstrip a yine of quick free gro\vth, hut ,,'hich 
suffers at tin1es fron1 adverse conditions. Living organisms are 
as a rule not adapted to extren1e'S. Thpse \vhich endure \\yet 
conditions. can not endure dry conditions and vice versa. Stand- 
ing in an exceeingly moist soil during spring, causes some species 
to make rank and soft gro\vth, which is apt to become unhealthy 
during the heat and dryness of summer and '50 creates favorable 
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conditions 
{)r the development of the disease. Vines, especially 
those ,vith a variable root-system, ,viII become accustomed to 
soils holding S01l1e\vhat excessive moisture, if this is uniformly so 
during the san1e season and one season after another, or to soils 
holding scant llloisture if it is the same continually. The n10isture 
conditions can be made more uniform by proper and intelligent 
cultivation and by giving the vines alnple space. This latter saves 
money, labor and trouble. 
\Vherever the disease has made its appearance. it is some- 
times difficult to start young ,.ines. On account of the disease 
germs entering the tissue of their \vood, as soon as they begin to 
gro'," and their roots not being do,vn deep, ,vhere the soil remains 
moist and cool, they are apt to suffer some,vhat even on rich 
ground and the disease sO,on de,.elopes. It is simply a question 
,yhether the disease shall renlain as the harmless Form I or de- 
,.elope into the deadly Forms II and III. For this reason young 
,.ines should receive careful and intelligent treatlnent in cttlti,.at- 
ing' the ground thoroughly. holding an abundant and 
uniform moisture supply fron1 the tinle they are planted. On coarse 
gravelly soils or any soils, ,vhich are apt to become dry or heated 
near the surface, it is ,,'ell to give them SOlne irrigati.on for the 
first and !Second year in order to enable them to go through the 
sun1mer in the best condition. A gallon of ,vater. applied in t\'"O 
doses during June and July ,viII help them along ,,'onclerfully. 
Because a certain resistant has not been a success on a particular 
soil, does in a g,ood many instances not prove that it ,vottld not 
ha,.e succeeded, if it had recei,.ed proper treatment. Slipshod 
nlethods in grape culture \vill not do, ,vhere,-er the .-\naheim dis- 
ease is present. 
Even ,vhere the Phyllo
era has not made its appearance. but 
the ...--\naheitn disease has. it is extren1ely un\vise to plant '''lniferas 
on their o\vn roots, as for most any 'soil ,ve ha,.e grafting stocks 
at present, ,,,hich ,viII cause them to do much better and last n1uch 
longer than they \\ ill on their o,vn roots. But considering the 
great uniformity of all the ,-arieties of any of the 
\lnerican species 
,ve must realize ho,v necessary it is that ,,'e get a certain type 
of ,.ine for a particular soil or locality in selecting not only the 
proper root but al'so the proper graft. To choose the pr,oper 
root is most important and to choose a proper graft is almost 
equally important, because the tops of no t\yO vines gro\\' exactly 
alike. But it is impossible to lay down exact rules for guidance 
in either of the above requirements, because conditions of soil and 



-20- 


even of climate vary in California as ,yell as in any country \vith 
summer rains. I t is for every vineyard owner himself to find 
out, ,,-hich is best for his special conditions. 
Of the resistants on hand at present the Rupestris St. George 
is proÐably the onc which has the greatest usefulness, at leasl 
for the Coast Inountain regjon, the only one, ,vith ,vhich I have 
acquaintance.. vVith the proper graft it seelns to hold out ,veIl 
on a good Il1any kinds of soils, especially deep gravelly ones
 
'excepting those exceedingly rich or moist, ,vhere its gro\vth is 
too rank, ,,,hile the vine is healthy. .L\lthough it resists \vell 
against the disease on clays, it i3 not a good success on such soils 
for other reasons, as lack of vigor and inferior quality of fruit; 
but ,vith a favorable graft it \viiI even do fairly ,veIl on clays, if 
these are not overly stiff. \Vhenever a resistant stock has not 
a perfect ad
ptation to a soil or clitnate, extreme care must be 
taken in the selection of the graft; if the adaptation is perfect, then 
this is not quite so essential. The Rupestris St. George has a 
Inisleading nalne. It undoubtedly belongs to the Chal11pini 
group of vines, ,vhich are hybrids bet\\ een Candicans, 110nticola 
and Rupestris, but not ahvays sho\ving their relation to each of 
these species. \Vhile the other Chan1pinis take considerably in 
their gro\vth habit after their sluggish-gro"Ting parents, the Ru- 
pestris St. G
orge has its gro\vth habit ahnost entirely from Ru- 
pestris, but ,yith a Inuch longer seasonal activity and \vith the 
forn1 of root systell1 and the fleshy roots of the Chal11pinis, as de- 
veloped by nature. 
\Vith Riparia-Rupestris 3,30G I have but little acquaintance, 
but if it is a hybrid bet\veen Riparia and Rupest:
s St. George, 
it ,,,ould explain its resistance to root-rot in France. .A.lthough 
the Rupestris St. George has not this quality. sonle of its parents 
have. If the origin of Riparia-Rupestris 3.30G is as stated. it 
,,,ill give this vine very likely value for the richer or n10ister 
soils. on ,vhich the Rupestris St. George succunlbs. The 1\\"0 
111entioned stocks are supposed to be perfect resistants against the 
Phylloxera, although this \vould depend also on other conditions, 
as explained above. 
Of stocks \\'hich are nlore sluggish gro\vers than the Viniferas. 
,ve have the Lenoir and Chan1pinis, The fonner 1.lngrafted. is 
the hardiest and healthiest vine for California for all soils frotn 
Inec1iun1 to rich. It has sonle value as a direct bearer. as it pro- 
duces fairly good crops. its grapes c.ontaining a good deal of 
coloring 111atter, useful in the nlaking of red ,vines. As a grafting 



-;!1- 


stock it has its best \"alue for soils exceedingly rIch and deep, 
especially those s0111e,,'hat close and compact. but ,vhich \yarn1 Ui. 
readily. as rich sandy and grave]]y loalns. It does ,yell also on 
sonle,,-hat c.old clays, if the vines are not set do\yn too deeply. 
The butt end of a Lenoir or Champini cutting should not be more 
than 8 or 10 inches belo,,' the surface. 1110re or less deep according 
to the nature of the soil. 
The ChaInpinis have a more restricted adaptation than either 
the Lenoir ,or Rupestris St. George. Their best adaptation seem"} 
to be for rich gra,-elly loanls. holding an abundance of Inoisture. 
The Barnes and De Gra

et appar
ntly are the hardiest of this 
group. The latter \vill gro\y on a soil less rich hut not less 1110ist 
in its lo\yer 5trata. The Bárnes is the most vigorous ,of the 
Chanlpinis and ,,-ill also do fairly ,yell on clays. 
The Lenoir and the Champinis have a resistance of 1:! and 
14 to the Phylloxera. \yhich is generally not considered high 
enough for grafting stocks. But \\"hat has been said above. that 
grafting in itself does not ,,-eaken a \"ine. Blust be recalled here 
also. It depends to a large extent on the soil. clinlate and graft} 
,,-hat re
istant ,vill hold out the longest. \vhether the re
istance i... 
1:!, 14 or 16. But it 
eelllS to be an established fact. that there 
is a n1uch greater choice of soils and grafts for the Rupestris St. 
George than for the Lenoir and Champini. ,,-here both the .;\na- 
l1einl disease and the Ph\"lloxera have to be considered. The 
trouble ,vith Rupestris S1. George. Lenoir and Chalnpini is. that 
they. are extren1es in regard to gro\yth hahit for California con- 
ditions. F or this reason great care 111t1st be taken in choosing 
the proper soil arid graft for them. The Lenoir root stands be- 
t'.yeen the other t,,-o. but nluch closer to Chal1lpini than Rupestri
 
St. George. It ,,'ould require a dozen hybrids or nlore. everyone 
of then1 \\"ith a root of a different gro\yth habit to fill the space 
bet,,-een the Lenoir and Rupestris St. George. 
In regard to grafts it appears. that in a good many cases ne\v 
varieties ,,'ill take the place of old standard varieties. Our ex- 
perience \yhich \ye haye 111ade ,,-ith vines on their o\"n roots must 
be ahllost entirely disregarded. because it is apt to mislead us. 
,-r arieties ,yhich secctll11b readily to the Anahein1 disease on their 
o\\"n roots, may hold out much longer, if grafted 011 resistants, 
than ,'arieties ,vhich have proved hardy ungrafted. But ,,'ith the 
Lenoir as a grafting stock the latter kind are undoubtedly the best. 
l)ecause \ye have a sitnilar con1bination of root and top gro\vths of 
such vines grafted on this stock and ungrafted. 
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,A,ccording to Prof. K e\\"ton B. Pierce, the Tokay, Grenache 
and :\lalaga are hardiest on the Lenoir. \V ith 1\1r. \V 1n Pfeffer of 
Cupertino the Tannat and Petite Sirah have held out longest on 
Champini of those Viniferas, \vhicl1- he has had under cultivation. 
\ \ïth 
upestris St. George and other free-gro\\'ing stocks I find 
that such Viniferas, ,,'hich do n.ot do \vell on account of lack of 
heat in soil and atmosphere, as the En1peror and Petite Sirah 
,,-ith 111C, are the best success, not considering other requirements. 
-[he choice of grafts \vould have to vary son1e according to 'Special 
conditions ,of clitnate and soil. To almost every vineyard o\vner 
the problel11 presents itself, to find for a given soil the right 
resistant and for the latter the right graft. As a rule free-gro\vers 
,,-ith a deep vertical root-system, sil11ilar to Rupestris St. George, 
for grave1ly soils from mediun1 to poor. and stocks of a some,,-hat 
sluggish gro\\'th. similar to Lcnoir, \yith both deep and horizontal 
l11ain roots, for the close and compact soils ,,-ill g-ive the best re- 
.suIts; but there ,,'ill be exceptions. \\T e do not "'ant to think that 
there are Inany 5-acre tracts; especially. in mountain regions, \vhere 
the san1e stock, .or if the sanle stock, the saIne graft ,,-ill give the 
best results. 
Fr0J11 what has been said on the origin and development of 
..\n1erican species in the southern States of the East, it l11USt not 
be.supposed that \ve need siJnilar vines, or rather vines similar to 
Lenoir, for our richer soils. Cultivation alters, and intelligent 
-cultivation ilnproves conditions very much for the grape vine 
.against the disease. Y onng vines, on ,yhich the disease is most 
$evere. might not be able. to get started at all on \vild land in the. 
East \\'ith regular sun1mer rains and might do \vell in California 
.on cultivated gr.ound and live a long life.. Cultivation should be 
so that extremes in. the moisture contents of a soil are avoided 
-during the season and one season after another. Deep gravelly 
soils on hilJsides in the Coast n10ttntain region hold the most con- 
stant nl,oistur
 in their lo\yer strata for a deep-rooting vine. 
In the study of soils in regard to açlaptation the nloisture 
-conditions are of the greatest importance. These do not depend 
.on the physical structure. alone but also on clinlate and cultivation. 
The first-named does not 111ean only the mineral ingredients of a 
soil, but includes also the hUn1t1S contained in it, \yhich latter 
has the greatest influence on the soil's capacity for holding and 
retaining n10isture. There are principally three kinds of soils in 
1.cgard to 1110isture conditions, the .coarse gravelly ones, in \vhich 
the l110isture settles do\yn by gravity, the close and con1pact, in 
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,vhich it rises to the surface and those half-\vays bet\veen these t\\"o, 
in \vhich it is held \yell in suspension. In regard to temperature 
conditions, dark colored soils ,,"arm up more readily than light 
colored ones, and gravelly soils more readily, than compact ones, 
so gravelly or sandy loan1S, rich with humus, are the most favor- 
able for both conditions and produce the rankest gro,vth. In 
California not only the surface soil requires consideration, but the 
sub-soil is of prin1e i1l1portance, as all vines must make deep roots, 
in order to be enduring of drouth and heat and so of disease. 
\'''hile I think that, \yherever the Anaheim disease is present, 
the hardiest vines and in the quickest nlanner are obtained by 
planting resistants in the field and by postponing the graft- 
ing till the vines are nearly full size, cutting-grafting 
or grafting very young vines in the field has 
to be resorted to, if the stocks do not graft \vell 
,,,hen of full size. Besides ,yith the disease germs in the tissue 
of their ".ood, it is extremely difficult to graft some resistants in 
the- field, especially if the grafting is done late in the spring, be- 
cause the disease developes, \vhile the vines are \vithout foliage and 
so causes a good many failures or kills vines right out. But. 
Lenoir and Chan1pini should ahvays be left ungrafted till they 
are nearly full-sized, excepting possibly on soils \vhich are ex- 
tremely rich, moist and ,yarnl. as rich sandy or gravelly loams. 
The greatest care must be taken in the selection of healthy 
grafting \yood for scions, as the disease \yorks as a degeneration. 
It is probably the same as ,vhat ,ve call this \vith other plants. 
Cuttings, to be used as scions, should be taken only from vigorous 
but not rank-gro\ying vines. I t is safest to take the cuttings from 
vines, grafted on hardy stocks \yith \yhich the rules, as explained 
above, have been complied \vith. Resistant cuttings intended for 
propagating purposes require the same consideration. It is gen- 
eralIy best to take these from 'lilies on their 0\\ï1 roots, standing 
on the proper soil or any soil on \\-hich they make healthy, vigorous 
gro,,-th. Rooted stocks, ,yhich are ahyays preferable to cuttings 
for planting, should be strong and healthy and it is best to dis- 
card all \yeak and feeble ones. 
As has been stated, the difference bet,veen the tops of differ- 
ent species. in regard to gro,,-th habit is not nearly as great as 
the difference bet\yeen different roots. In fact the \Tinifera 
species offers about as much of a variety of top-growths as the 
,yhole of the American species. It \vill therefore be just as easy 



-24- 


to find hardy stocks {or varieties of the former. as for hybrids 
bet\veen Vinifera and so-called Anaheim-disease-resistant vines, 
as long as grafting has to be done. 
The difficulty in hybridization is, that, although resistance to 
the Fhylloxera, growth habit, form of root-system and size of 
roots are variable qualities with the grape vine, these have be- 
come so finnly established in their respective degrees and tied 
to one another with the different American species through 
selection by nature under thë combined influence of the Anaheim 
disease, Phylloxera and climatic and soil conditions of the particular 
locality \vhere each occurs, that they have become extremely fixed 
and persistent. As the work of French experimenters. has proven, 
it is extremely difficult to separate them and combine again, each 
in the proper degree. If one quality changes, the other qualities 
change correspondingly. Still we have enough examples on hand 
to conviñce us that this can be done. As long as we have not 
found a way of giving medicine t.o the grape vine internally \vith 
good effect, prevention of the disease will be possible only in the 
. manner as has been the object of the writer to explain in the 
above treatise. 
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